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Amendments to the Cloims 

1. (Currently amended) A thGrmosyphon for enhancing cooling of electronic 
systems, the thermoayphon receiving heat from a heat-dissipating component and 
comprising: 

a central evaporator in contact with the heat-dlSSlpating component; 

a condenser in fluid communication with and extending around the pe- 
riphery of the evaporator, 

a liquid coolanl partially filling the condenser andr substantially ul le a s t 
partiaily filling the evaporator: and \. / 

means for cooling the condenser. 

2. (Original) A thermnsyphon as recited in dalm 1, wherein the cooling means 
comprises cooling fins. 

3. (Original) A Ihermosyphon as recited in claim 2, wherein the cooling fins ex- 
tend from the condenser. 

4. (Withdrawn) A thermosyphon as recited in claim 1 , wherein Ihe cooling 
means comprises a tlu id-cooled jacket adjacent to Itte condenser, the jacket defining a 
volume holdinq fluid that cooier than thft liquid coolant in the condenser, the fluid 
flowing through the jarket. 

5. (Withdrawn) A thtjnMOsyphon as recited in claim 4, wherein the fluid-cooled 
j^ickfit extends around the periphery of the condenser 

6. (Withdrawn) A thenrwsyphon as recited In claim 1 , further comprising mtiHns 
for evacuating the thermosyphon. 
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7. (Original) A thermosyphon as recited in claim 1. furthB. .^mprising 0 boiling 
enhancement structure disposed within the evaporator. 

8 (Original) A thermosyphon as reuled in Claim 7, wher«in the boiling en- 
hancement structure comprises a plate having a first major surface and a second major 
surface. Wh surfaces having parallel grooves cut in them, the grooves in ths first sur- 
face being perpendicular to the grooves in tho second surface. 

9 (Original) A thermosyphon as recited in claim 8, v^^herdn the grooves in each 
,arf.c« .re cut to a depth th.l is at least one half of the thlrJ<ne33 ot tho boiling er,- 
hanccment structure plate. 

in. (Onginal) A themiosyphon as recited In claim a, wherein the boiling en- 
hancement structure material is selected from the group consisting of copper, diamond, 
and silicon. 

11. (Original) A th^miosyphon as recited in claim 7, wherein the boiling en- 
hancement structure comprises open-celletJ porous foam. 

12. (Original) A themiosyphon as recited in claim 1 . wherein the central evapo- 
rator comprises: 

a first plate having an interior major surface and an exterior major eurface; 

a second plate, generally parallel to. spaced from, and similar in planar 
dimension to the first plate, having an interior major surface and an exterior ma- 
jor surface, the interior major surface opposing the interior maior surface of ll.e 
first plate, with a central parallel plane passing through the space ttierebetween. 
the second plate exterior nvjjor surface in contact with at least a portion of the 
component and extending outside the limits of that portion of the component, 
wherein the interior major surfaces define an evaporator volume. 
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,3. A«yph.nas,eo«a.ln*^1^v^er.n 'h-ec^ 

.„inn thai niares the heat-dissipating component in direct 
p,„e mu. ^^^^ - o^^J^ P^- ' ^ 
contaotwith the IkiuKl coolarvt. and the seoorra p 

U (OrioMl) A ^.Brmo^hon as r.oi.ed ,n ol3,m 12, wherein ««nd plate 
of msterial, 

™a JLZes a pi.pho«. »*a p.3.a exUn*, — . ,n a plan, 

genarally pa™llel » «" I''""*' 

1. (W,,hd™«) A .he— on a, .eaad ,n da,m 15, further comp..*^ 
^ JLln.., ^ P.*-a1 co^lh, p,3. .n a .reckon awa, r™. *a 

central plane. 

n (Oh,ln^) A .han^yPhon a, ^^.ad in d« 12, wherein whan .ha «ntrai 
ilLLi L .he « Pia. . ahove .a .a.»hd .a.o. «ia ,l,u,d .Can. «s 

the evaporator. 

,8 (Onoinal) A mam«.yphon aa reci»d : Calm 12. wharaln .hraugh ..e 

stantialiy full of liquid coolant. 

1,, (Oriuinal) A*onnosyphcnasra*a,nc,ain,12.whera,nmrou,h»emn8a 
0, an,.ar orielon when .he can.^ plane ia ho,,.-, and .he r,ra. p>a. . 
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above the second plMe. to when the central plane is vertical, the evaporator is tul! of 
liquid coolant. 

20. (Original) A thermosyphon as recited in Claim 12, wherein at all orientations 
II le evaporator is substantially full oniquld coolanl 

21. (Original) A themiosyphon as recited in Claim 20, wherein wtien the central 
plane is horizontal, the liquid coolant fills the evaporator both when the first plate 13 
above the second plate and when the second platft is above the first plate. 

92. (Original) A thermosyphon as recited in claim 12, wherein at all orientations 
the evaporator is full of liquid coolant. 

23. (Original) A thermosyphon as recited in claim 12, wherein the condenser 
comprises: 

a first wall extending from each evaporator plate, the first wall having an 
interior surface, a proximate edge and a distal edge, the proximate edge seal- 
ingly joined to the periphery of the respective plate, and the first wall extending 
perpendicularly from the entire peripheiy of each plate in a direction away from 
the central plane for a substantially constant distance, wfieieby the distal edge is 
substantially parallel to the plale?*; 

a second wall extending from each respective first wall, each second wall 
having an interior surface, a proximate edge and a distal edge, the proximate 
edge of each second w<hII sealingly joined to and extending perpendicularly from 
the entire distal edge of the adjoining first wall in a direcUon away from the 
evaporator volume; and 

a third wall ftxtending from each respective second wall, each third wall 
having an interior surface, a proximate edge and a distal edge, the proximate 
edge of each third wall sealingly joined to and extending perpendicularly from the 
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eiitim distal edge of the adjoining second wall such that ttie distal edges of the 
respective third walls alwjt and sealingly jnin at the central plane, whereby the 
interior surfaces of the firet, second, and third walls define a conderisBr volume in 
fluid communication with the evaporator volume. 

24. (currentlv amended) A Ihermosyphon as recited in claim 25-30, wherein 
each plate and its respective walls are formed from a unitary piece uf material. 

2b. (Original) A thermosyphon as recited in claim 23, wherein at all orientations 
the evaporator is substantially full of liquid coolant. 

26. (Original) A therniosyphon as recited in daim 25. wherein the planar shapes 
of the evaporator and condenser peripheries arc substantially rectangular. 

27. (Original) A thermosyphon as recited in claim 26. wherein the cross- 
sectional shape of the condenser along an edge ot the evaporator and perpendicular to 
the cenlrai plane is generally rectangular, the condenser is generally symmetric about 
the central plane, and the dimensions of Uie evaporator and condenser approximately 
satisfy the following relationship, where Ho Is the height of the condenser, is the 
distance between the Interior surface of the second plate and the interior surface of the 
first plate. La is the distance that the condenser extends from the periphery of the 
evaporator, perpendicular to the respective edge of the evaporator, Lg is Ihe length of 
the evaporator along one edge, and Wp Is the length of tlie evaporator along an edge 
perpendicular to the edge having length Lg. 

H^Hs={2LB^Ls*Ws)fL,. 

28. (Original) A lhemx)syphon as recited In claim 27, wherein when the cenUal 
plane Is horizontal, the surface of the liquid coolant is approximately a distance of (Hb + 
HE)f2) from the Interior surface of tlie plate that is beneath the coolant. 
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20. (Original) A thermosyphon reuled in claim 25, wherein the planar shapes 
of the evaporator and condenser peripheries are substantially square. 

30. (Original) A th9rnnosyphon as redltKJ in claim 29, wherein the cross- 
sectional shape of the condenser along an edge of the evaporator and perpendicular to 
the central plane is generally rfidangular, the condenser Is generally symmetric about 
the central plane, and the dimensions of the evaporator and condwriser approximately 
satisfy the following relationship, where iJi the height of the condenser, is the 
distance belween the interior surface of the second plate and the Interior surface of the 
first plate, is the distance that the condenser extends from the periphery of the 
evaporator, perpendicular to the respective edge of the evaporator, and is the length 
of the evaporator alony each edge: 

31. (Original) A themiosyphon as recited in daim 30. wherein when the central 
plane is horizontal. Within the condenser limits the surface of Ifie liquid coolant is ap- 
proximately Q distance of {H^ + Hf,)l2) from IJie interior surfar^ of the plate that is be- 
neath the coolant. 

32. (Original) A thermosyphon ai? recited in claim ?n, wherein at all orientations 
the evaporator is full of liquid coolant. 

33. (Withdrawn) A thermosypliun as recited in daim 32, wherein the planar 
shapes of the evaporator and condenser peripheries are substantially circular. 

34. (WiUidrawn) A thennosyphnn as recited in daim 33, wherein the cross- 
sectional shape of the condenser along the condenser radius and perpendicular to Itie 
central plan© is generally rectangular, the conderibei is generally symmetric about the 
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central plane, and the dimensions of Ihe evaporator and condenser approximately sat- 
isfy the following relationships, where Ha is the height ot the condenser. He is the dis- 
tance between the interior surface of th© second plate and the interior surface of the 
first plate, is the radius of Uifc? coridenser as measured from the. center of thft evapo- 
ralcr lo Ihe ouler limit of the aondenser, and is the radius of the evaporator, and 
when the central plane is vertical, is the angle away from vertical of a line formed by 
the condenser radius when the outer cndpoint of the condenser radius Intersects the 
surface of the liquid coolant that fills the evaporator: 



1 



2\ 



1 ^ 

H 




35. (Withdrawn) A thermoftyphon ;ia rftriied in claim 34, wherein when the cen- 
tral plane Is horizontal, on the surface of the liquid coolant is approximately a distance 
of {Hs + Hfc)/2) from the interior surface of the plate that is beneath the coolant. 



36. (Original) A thermosyphon as recfted in claim 32. wherein the planar shapes 
of the evaporator and condenser peripheries are substantially square. 



37. (Original) A themriosyphon as recited in daim 3t), wherein the thermosy- 
phon approximately satisfies the following relationships, where is the height of the 
condenser, 11^ is the distance hfttweftn thft interior surface of the second plate and the 
interior surface of the first plate, Lb is the distance that the condenser extends from the 
periphery of the evaporator, perpendicular to the respective edge of the evaporator, 
is thfi length of the? waporrilor slrjiiy e<:it;ti wUgH. d i*> ^iii <itfiQl<^i belween Iwo paiyllel 
edges of the condenser planar limits and horizontal when the central plane is vertically 
oriented and surface of the coolant is at the uppermost point of the evaporator, 6^* is an 
Hfiyte belw«en two parallel edges of the condenser planar limits and horizontal when 



8 



MPY 0G 2003 1:3S PM FR MUfi PLLC 



919 28G 8199 TO Btt54500tt 1 7033087 P. 11 



Serial No.: 09/828,564 

the central plane is vertically oriented and surface of the coolant is at the uppfirmost 
point of the evaporator and at the seuotid highest comer of the condenser 



6" = tan"' 



for 6*<.d<A5': 



and 



2 L 



tan 6" 



1.^ 



i+i|i-i(tan^ + cot^) 



38, (Original) A thermosyphon as recited in claim 37, wherein when the central 
plane is horizontal, within the condenser limitG tho surface of the liquid tx>olant is ap- 
proximately a distance of {H^ + Wey2) from the interior surface of the plate that is be- 
neath the coolant. 



39. (Oriijinal) A themiosyphon for enhancing cooling of electronic Gystems, the 
thermosyphon receiving heat from a heat-dissipating component and comprising: 

a central evaporator in contact willi the heat-dissipating component; 

a condenser in fluid communication with and extending around the pe- 
riphery of the evaporator, 

a liquW rroolant partially filling the condenser and substantially tilling the 
evaporator at ell thermosyphon orientations; and 

means for cooling the condens>«i, 
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wherein thermosyphon performance is substantially independent Of thcrmosyphon ori- 
entation. 

40. (Original) A thermosyphon as recited in claim 39. wherein the thermosy- 
phon is generally planar and hao a central plane passing therethrough, and the liquid 
coolant fills the evaporator at any orientation whert? liie c;entral plane Is horizontal. 

41. (Original) A cooling enhanced electronic componant comprising: 

a heat-dissipating electronic elt^nieril; 
a casing in which the element ia disposed; 

a thcrmosyphon adjacent to the casing, the thermosyphon comprising: 

a twnlral evaporator in contact with the heat-dissipating compo- 
nent; 

a condenser In fluid communication with and extending around the 
periphery uf Ifie evaporator; 

a liquid coolant partially tilling the condenser and substantially filling 
the evaporator at all thermosyphon orientations; 
means for cooling the condenser; and 
wherein thermosyphon perfomianoe 1$ substantially independent of thermosyphon ori 
entation. 

42. (Original) A cooling-enhanced electronic component as recited in claim 11, 
wherein Ihe l[i(^rmosyphon i$ generally planar and has a central plane passing there- 
through, and the liquid coolant fills the evaporator at any orientation where the central 
plane is horizontal. 

43. (Currently Amended) A method of cooling a heat-dissipating electronic ele- 
ment which oomprisoa the stops of: 

providing a thermosyphon. comprising: 



DURlV3305ie_4 
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a central evaporator. 

a condenser in fluid communication with and extending around tlie 
periphery of the evaporator; 

a liquid coolant partially filling the condenser and subatantially et 
4y l east part i alt y filling the evaporator: and 

means for cooling the condenser; and 
pfyginy the evaporator in conlad with thft hftat-dissipating element. 

44, (Original) The method of claim 43, further comprising the step of providing a 
void in the evaporator to allow the uoulanl lo direcHy contact the heat-dissipating ele- 
ment. 



